Topoisomerase I activity and cellular response to radiation in Chinese hamster cells.
The aim of the present study was to investigate the synergistic potential of the combination of camptothecin, a specific inhibitor of topoisomerase I, and radiation in the the induction of chromosome aberrations and cell cycle delay in actively proliferating mammalian cells. Synergistic effects of the combined treatments were obtained for induced frequencies of aberrations in exponentially growing Chinese hamster ovary cells. The potentiating effects were more pronounced for aberrations of the exchange type, suggesting that interaction of unrepaired radiation- and camptothecin-induced lesions during replication may be involved in the observed drug-radiation synergism. Cytofluorimetric analysis of cell cycle progression in cells receiving the combined treatments displayed enhanced responses of CHO cells to S- and G2 phase delay induced by the single treatments. To investigate the determinants of the synergistic response, the influence of radiation exposure on the catalytic activity of topoisomerase I was assayed. A decreased plasmid supercoiled DNA relaxation capacity of crude extracts derived from irradiated CHO cells was found which suggests a decrease in the topoisomerase I catalytic activity following irradiation. In addition, a lower sensitivity of the enzyme from irradiated cells to inhibition of topoisomerase I activity by camptothecin was also observed using the same DNA relaxation test.